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(57) Abstract: Sustained release HGF gelatin hydrogel preparations comprising a hydrogel and hepatocyte growth factor (HFG), 
wherein the hydrogel is obtained by crosslinking a gelatin (1) being an acidic gelatin obtained by alkali-hydrolysis of collagen, (2) 
having a molecular weight of 
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from about 100,000 to about 200,000 Da determined by SDS-PAGE under non-reductive conditions, (3) having an isoelectric point 
of about 5, and (4) having a zeta potential in an aqueous solution of from about - 1 5 to about -20 mV; and angiogenesis promoters or 
remedies for arterial diseases with the use of the preparations. 

(57) 

t£if yfyffeot, (2)^iiSSD S-P AGEW^Stc^TT^I 075 

(3)fl^i^5T'fcoT, (4) fcMWi^ <D S^— 
^m&^&J- i 5~#J- 2 OmVffc?)f 7f>^lLT#f)^5 fc Kn^ 
<tfff^MHSi#5ilH^ (HGF) ^b^^HGFMttf 7f >t KpyyUII 
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wmm- 

HGFkKo vsumm&mm 
Bmnm&mmm* (hgd t^Mt ?f k 

10 ffPHM^BJ^itJiS^ (HGF) tt^»lff«BJte»c^-t-«3Sl^.j5cii«[«3iH^i: b 
TJSJt^*^ •^Oitte^ n — -l/flPteZfoTz.? y/^Iffc5 (Biocbem 
Biophys Res Commun, 122, 1450 (1984) s Proc. Natl. Acad. Sci, USA, 83, 
6489,(1986), FEBS Letter, 22, 311 (1987), Nature, 342, 440 (1989), 
Proc. Natl. Acad. Sci, USA, 87, 3200 (1990)) D (D& <D «£ 9 > H 

15 GF(i in vivo Kte^XWtH&M* t LTPISSf Of tSil-l < 7c < , 

fcUTV^Srt^p^^^^^ottfc (Symp. Soc. Exp. Biol. , 47cell 
behavior, 227-234(1993), Proc. Natl. Acad. Sci. , 90, 1937-1941 (1993) , 
Circulation, 97, 381-390(1998)) D 

oTffc^^HGFCJltfT'O^liT'fcS. HGF©^tt»o 10^ 
L^L N in vivo O^^^iSft 5P£— ^y-v — 
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hgf &tifm\zt>itzHGF<D&n&*fm\z.'tz>z- txhz> 0 

-Dfr<DmMm^-&. m*<DUQf? y v ti#m \sftm&\c in vivo x^m 

b &7r;-fZk&^<^fr<D&.&lX'7]k&]ntz. [Downs, E. C. h 1992 # N 

5 Miyamoto, S. £> 1992 ^ x Gorabotz, W. R. h 1993 ^.] Q b/6>b N in vivo X<DH 

g f (D-mm^m-f z>m&n£-< &m&Kmmt£mmixHG Fmm*%L%i-t 

[Matsuda, Y. b 1995 
-tXK^^m^i-i, bFGF, TGF-j? lioJ:t>'HGFf±v '7 

io (e cm) ^v^mm^tcn^^v ^^^(Dm^^Atm^m lt 

^>^X^ [Taipale, j: , Keski-Oja, J. 1997 Mizuno, K. h 1994 

^ Arakaki, N. h 1992 ^, Sakata, H. h 1997 <!; <7}£p JU-S-3# . i*t£> 

it>*TGF - is i (om^Kfe, j *i/m^^i¥mx~%2>mn,£i 5. o<d 

15 r$H£j if ^^^TJ^b^^fttt Kn^^ri^^b. rtllub FGFfci^TG 

urns in vivo (D^m^m^TjKi', mm^i^mm^mmm^-ikiH^m^^< 

>tfj&b7c [Tabata, Y. , Ikada, Y. 1999 
20 b2Pb&^bs HGFtSLTIt 5 fc-t? Ktay/U*S#ai*|a 
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ofc 0 i-^^*>*-r, HGF £i?7^>-fc FuV e /l'k<D&1fr%}%:fc^^XtfiW$ : $: 

*fc, HGFiif7f Kn^irC9FB^-efc6it#^<D^-/^i:b (HGF : t K 

/^irftofc PiJ' HG F t if 7 f >- ©FbK* tl^fr^M ^ ^ 1t 

^M©hgfi4 h y /i/y^©^ y/^ Milt Jb5 : k&ftfr 

TVn^^^X^^ r k&W b^«^ ^ofc 0 #|x.fc£, HGF»^7/^It 
fc5bFGF©i^ PftbFGFif7fyt Kn^S^^MtS^^ 

ii^^f*'i'^-^3^^^^^#<^tts ^&^-f ^^^©it^^- 
lf ^V^-TS b FGF<Di&*^#]ftlJ£ix£ 0 b^U, HGF©OU4bF 
15 GF^^:Ji-<X-Y^->'3^^D^^^/i?^v^%0i:/^oTV^5 0 

m«rtfef*L;fc. #"Jx.tf, 125 IIiHGF^if7fytKnW^HtTv 

• 20 GF^#t^^-^^^T / ^^^<a#-f-5r ktmbfrkte^tc. Z<D£5^ 
^-if^^Vt Ko^Vw^^^-T6HGF(DB#F^^ D i='^7'-r/^{i. t KpWH 
^NFHU^o^t^W^ < — tLXfc^ ^*Uit Kd«»J:5HGF 

£b^> #3§W^&iIftif ^^^Sr/J^T, HGF^iif7fyt Koy 

3 
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S^ffl/iSii^iiia^- (HGF) ^f)^5HGF#JScttf yfyfc Ko^«J : 

(2) SDS-PAGE ©^Itc^TI?^ 1 0;7J~3$2 075 ^^h^X 

10 

2. if 7f^t Kn^/K^-g-7K^^^)8 0 — 9 9 w/w^o-efeSJilElfE^OH 
G F #=#cttif 7 ^ ^ t K n V^Mfth 
15 3. if 7 f > t K n T-'^^i^t 5 if 7 f ^ 1 ^/K' » UTH G F 7 

TOit-e-a^T$tLS_h|B1^7c(i2|B^^HGF#^tt-^7^>'t ^n^/uMMo 
4. HGF i^T^^tt^^T-T^if HG Fgc^fcif ^^^^ 

#J : 

(1) n 7-yy^f,©7;^ y ^OTK^^at' iotibW, MEif^^-e 
20" 4>Sx 

(2) ^i 1 !^ SDS-PAGE <7;^l7D^#Tl:* 1 0^~^J'2 O^^h^T* 

(3) flM5T^5, 

(^tK^^^v 5 -^^^^- 1 5^-2 0mVt'fc5„ 
25 5. UT<om^^-t^>^ 7^^^^LTHGF^^5^4^TC0fiftit-C?f^ 
$fL5HGFif ^^V^^fls: : 

(1) = y-y>'^k<£>TA'7J y M^MWm^^oXn^fh^^ m^9^>X 

4 
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(2) ^i 1 !^ S D S - P A G E (D^1tc^#TT^ 1 0^~^2 0 15 # >V h >X* 

7. JbfBl ~3 ^-r*T,3^1Eite©HG F#^cttif yfSM Kn^ii^ ±13 
4lB*©HGF££ffe1?7^>'»l#k ±IB5ffi*©HGF-tf9^^*'a'flc*5j:tr 

10 ±|B 6 IB*© H G F 7 ^ ^5fe^b7K#*»?Hl b * « # J: 9 311* £ *L S V N f H 

8. _hBBl~3©V^ndMJ:fB*©HGF|fe*J[tt^7^^t Ko^^ -tlB 
4|B*©HGFS^b"^7^^*i»Jx _hfB5fB*©HGFif^^^m-a-^*5<t^ 

jtiB 6 mmv> h g f if 7 ^ ^ssje^*i»«»?w i>*t>tezmx.9mvi£frz ^-rti 

mil*. 12B lMt Ko^O^>l (O) > ^2 (•) *3«tT^y^3 

20 0 2»i N 1!6 ilK»HGFS:tgt5^n (O) > ^2 (•) *5j:t>*y/w 
II^HGF^TftW (A) b7c^©a#^lttg©^^il^-r o r.©j»f± 

25 125 I Hfgsif 7^^t Kn^£(P3»#;fcfcltfB©B§^&^. t Ko^ 

li^/H (O) N ^2 (•) *5it5^3 (A) a»e>w»bfc. 

HI4«, HGFHtft^PBS (A) feJ;«fHGFl 0/ig (B) ©& 

5 
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to®. tfc»HGF«rtS*^ i^t>^*4v^/u2tKn^ (C) *3 J: 
t/HGF 1 n.g ( D ) % 5ng (E) *5iVl O/ig (F) ^g^2 t Kn 

®5te N HGF^t^PBS (A) *5itJ«ISlHGFl Oju g (B) <7}& 
5 tt^ StliHGFmf, flfcKfRTfc^ftV^/i^ t Fo^ (C) SsJ:t^ 
HGF 1 pl g (D) , 5 n g (E) *3«kt*l 0 -/x g (F) ^$^2k Ko^ 

-^2fiif7^V mm^^^^ ; #m^9. 0) N V-y3liHGF+^7^ 

; ^«/&9. o) „ i/-y4W3 7'C; 2 4^y^^^ 

• ^ 3 yf©HGF+^7fy ; ^ffi^9. 0) N ^5ttHG 

15 (iffflif^^-^ ; #m^5. 0), l/-y7(iHGF+if7f ^ (gffflif^ 
>-;#m^5. 0) , 1/— ^8«if^^^ (gfffl-tf^i/ ; 5 . 0) > 1/ 

tfcSD > w-yiaiiWv (ffE-t? ; ^m^9. 0) % wvuii 
20' [117 (A. B*3«fcX*C) it, HGF<Dmmmmw&ftmz.R&-t j ti7?->b(D 

m&(Dmm*7F-t B 0 7Att, MlHGF (•) < if 7^ (O) , B6tt-^7^ 
yt^UcHGF (A) ©3HBliaii5fiStt©HGF»«^©l8#S:^-t-. HI 7 B 
te N if 7^^^^UfcHGF^*fflia*i5fi<)eii^^-^X.^HGF/-€7^V© 

m^itO^#^r^i-„ B7Ctt, h P ^y^aifc (•) t> L< te^JlLT 

25 V^iV^GF (O) *5«kTJ? bV y^^Xmm^tc (A) b< f±*Q.SUT^ftV> 
HGF+if7f y (A) Kfctt5>SBJ&lt*ii3££ HG-F*£i:©H«&*i~. 



6 
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(1) U ^IPtK^^SI- ±cT#btL5, ifett-^^^^T? 

5 (2) S D S - P A G E ©^il7D^#TT^ 1 0 ^~^J 2 015 V 

(4)*:^^^— 1 5~$J- 2 OmVT*fc5. 

^^•v^t^^-f^A-tf : ^jO~^5mV ' 

w i-*5 tt 5 h g f t nm&ow.&ft ZT&m-t 5 if 7 ^ ^(D^m t i,xn&mte <d 

15 i%tf)tl5. 

ffiif 7^^*±G9|5MSf IEP5. 0 tLTAftSw^^T'tSo MUTP 
20 Mbfc^Sttif y^-^nm C<fffflif 7f^tt©M IEP9. 0' i: LTA^t5" 

$H4if^>- (frB^^WifW IEP5. 0) : 5^-20mV 
it^feif^V (fffflif 7^ft!&|Sf IEP9.0) :|)+12~|)+15mV 

25 ^^^i^J t i-g- $ b 5 t K n ^;kd r i T* 5 „ 4k¥M%kmm t IT 

7 
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tjt i 3 - ( 3 - ?vW7 ^y/o fcViO a/l^sM 5 K*ftB6ifi* s 4# 

if Kc2^/^^(i#^^iJPS(i^v^5 N flifctf, ^fetfc, 

- h^t v 9*>f ^tt^^$,5 0 RftflU v'-bflU 7 s 

j *?vt<Dh<Dfe s m^&mtit \^xm^h*LZ>z.t-&&<, 

3frJt[f3MIM±*L ^^yy^^ EYELA miniD.C. 
20 Stirrer^) if7ny (SHiftSE) <9 tttt, 7 7 > <b 

00~6 0 0 r pmg^Mfl^U W/Oii^ay^U ^ft,^ 

^#j7k^£^Rl-5*>\ if ^^TK^&^&^y-^^-TMfUb (fll*. 

f£ N S/^^ 5 Advatec TME-21, Jfc^E-S^-^ D 1 — polytron PT10- 

8 
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i*k flfrfL-fki-sr. tiaot, t-f 2 o ^ m^r©»wt©^ 7 f 

10 ^®KJR4t9Jta*g>4H&4 0 0^^±©^O*S[^Srai^UT2F*&4r3ttil't-S 
£ tJdJ: t>#b;ft5#Q tt 1 ~ 1 O O 0 u mXfo 9 , g^iC^CTigJli^^^f- 

15 ±|B^^?*<tl^«O^B^^-y — ^JtflSrA^ 2 0 0~6.0 0rpmtM 

IsliiXLfcif ^^^^Sr, ££>^Ti?b^ @^a^,i^g N 
#:V^2-:/ci/-V— ^t'gfc^^ ^jl$it6„ ^.(Dlftm^^f- 
20 1% Tw e e n 8 O &^tr^#J;to&^-« £ ^ It^TWil^ 

w\,tetf(bmmfcfc£i£, femisfcmmmKjfozxo. 1% Tween8o& 

ttf 1 0 OmM/y i/y7K^XIiO. 1% Tween80^CfO. 004 
N HC 1 #KiTi5fc#U $&m%.fc*W±irZ>Z.kfc£Y)1i73 L l'}i Kn^t 

^iitsr^^tSo *&x°mbth%^7^^t ^uv^m^co^m.^ 

f^:4# R5 1^: Tte V ^ ^ ^J^(^ o~4 0°C, 1 ~4 8B#P^-Cfr5 

9 
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*3&W<OM Kn^Hi, ^©t*^ s HG F ©#M(^^ < fit 

~ 9 9 w/w%^^jf P^tbSo £ LVMb<£>£ UTfi, &)9 5~9 8w/ 

io ^CTjiH^-THfi J:v^5 N -^7f^Igtti~2 0w/w% mmMWkfe 

110. 0 0 1 ~1 w/vr%&mtf hthZo 

|S^miS^tLTV^^Mp 0 p (fll&tf, m#«& Code No.HGF-101 ^ffiLTt) 

e>IWtt5fi*AHGF*^5!li^Tt5 (0fl*.fif Nature, 342, 440 
25 (1989) N #F*1¥ 5-111383 Biochem. Biophys. Res. Coramun. 163, 

967 (1989) tiif^m) . ±m<Dfe^mm&mzm7££fr-f : . ^a^it^x 

10 
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KoW:HGFm$t"C#?)tl5ii-efc5o ifefc, *^I©HGF 
£^fbif 7^^£'Jtes HGFi:JtlB©»tt*t?7^^fe*;**l?Rl"e*)<5. HG 
Ff*lfit£tt*>v^ JTcjfcSfc^ M^-eilttf7fy (t Ko W bfc& 

10 r<DHGFif7fy (tKn^) *^#:W:»m«J*BEf^ffl^»t 

ffc (Kd) *3 it^f 7f yt^t'SHGFCg^/Htli^^ir Kj£^ 
* rVW [Scat chard, G. 1949 ^p] ^ bfca* o T# h fbtc 0 if 9 ^ 1~ 6 H G 

15 TV^r i^^^tbfc. 7fc*3 N ^^(D^^^TT^i-S b FGFCOm^irtb^i- 
5£ % bFGF-^7f yMMl : lO^Jt-CfcD, HGFili^#<|iI 

*fc. 37°C£>Mfei?7^->'<£> Kd ICte 5. 5X10" 7 M t\ rtU* ^OXXDHBt'^'* 
Kd -fit 1 X 10~ 9 ~2. 0 X 10" 10 M «fc <? t>1fo 2 ~ 3 ifc&iz^ ^ [Rahraoune H b 
20 1998 #]„ mfiHGF^77^yM^^^HGF^D ^ttttft £fttlS 

^7^y(^L-CHGF^;Ht^l : 7 £*±f£±ff fc^.^^(i, HGF© 
j6Bt* s 3S#^i"<«ttW^f±«^A/^iSl*©HGF ^l^tRO^ttSr^i-. La>U 
HGF©^e;i/ft^l : 7 UTfcTi-ffrm-S-^n, HG F **K3t**t#*-t-5 
25 fcSfcib. HGF©jltf>tt©i£l4ttteT1"3 «t 5 KiJL;i5 0 

lot, HGF £if y^VfcSV^JSi? y^-^H Y * ^ t <Dfe&ife b LT> H 
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J^-f^if 7^>0 1 LTHG F ^I^J 7 ^^TC^^Jt^Mfr^f If 

*mw<DHG F&mik-M v f ^mm f 7f yt Kp tf^wm k mm\z h g 

15 Pf7fyoM«t^I<J<i?57 4 VOHGFftflia**|U*J!)s h 
y Lt fe^f t#St5 0 r: ^D3c:^{b$)JP:^- 

• 20 ®0PJr±. ni?Lt&^ -2"^ * 

©AfMI^K ttflR^J&i'&lfcSk WfcB*#»«E»l^ UTtS&^T^S„ 

5 H G F 3r^b1? 7 ^ ^«WH (H G F £:^bi? 7 ^ 

mm it. Siftm*. &mmnm v^wmmm. mmwrnm, hep 

ES»«»U Tr i sWtmmm) ^\C±t&HGF^vf-^^ (0*b<«if 

^^0^J4»OHGF-^7^-^'8'^il^tt#^MIS$^-r, f&SRBW©^, 

12 



WO 03/007982 



PCT/JP02/07155 



7J-l/y%.&W<D^mt, HGF©IIi:LT, Ml)0. 0 0 1 5 0 0 m g 
/m 1 OfSffl, L< f*$JO. 1-^)2 0 On g/ml (D|5IS i "T^ ^ £ AST? 

S^i-Utfi, &f*3&-^ ^T^> OTfW-^ #B£ft&#fc.>ftfS#;t 

##ak wmtm. pHiiik JittjW*) msrt^a, ~n h 
^ ySfcsvMsy «s> shi, #/i^=¥^s& ^£#ot* s J3g« 

ItSri^S^ HGFt LT, iiSfifeAS#SfeD^O. 0 1 ~*& 5 0 

o/ig^^ffls t< fi^j i ~^j2 o o ^ g (Dffi,mfrh& J *M&m$i&*i, r. 

13 
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(l)-fef7^>"fc Ko^©li 

>- (ffffl^^^^^fc^^ IEP 5.0) ^V^T, 5wt%<Dif ^^^7K^^ 50 ml 
5 KtK^ (25 wt%) 40, 50 33 £Tf 70 a 1 i: U 

'^^fr*^^^ 5 5.00, 6.25 *3iT>* 8. 75raM t bfc e Sr:?" 7 

^lOS (8X8 cm 2 . 6 nun J?) 7 ^ >-£r$M^ £ * 5 * K 4°CT* 18 

B#r^^Bbfc 0 ^e^tt> #b^fc^^^^t Kow-h^ ioo mM ^.y-^^ 

10 Lfc 0 Kn^iX- 10 mgCD^V^^ (itt^l 6mm) ^iTO Lfc^ 

^Ot KD^f^f^^^37t©SIf7X (DDW) -C 3 [H^U ^^f£^U7c 0 
^l^if^^^t -^^©f|^^#*5 ^T^-^^-aTK*?:* ^ *fc 0 DDW ^"C 
37°C, 24 B#P^fl^P$-^fcmi^<Dt K * *&£HBI U lofct Kn^t 





*l ! 










f (wt%) (mM) 


-a 7k ft (wt%) 


i 


5 


8. 75 


93. 8 




5 


6. 25 


94. 8 


y/u 3 


5 


5. 00 


96. 0 



20 

HGF (PeproTech EC. Ltd. ®U London UK) <D 1 N 5 *5 «£ t>* 10 /z g Sr£tf!> ^ 
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gMg»£3£4ft7K (PBS, pH 7.4) £j^T, ft&ftjfe Lfcx-f * * #t<Olf 7 ^ 
' >-fc Fn^t HGF Sr£ft<**£„ HGF %SW:T£T, fl&fcfafc^ftV^ Kn^ 
/U©IMtttt* HGF &-££ftVNPBS Sr^fcrir&Bfcttffs I^C^T*feofc 0 © 
8BfclB«-f"5^ HGF £"a£j> PBS £fc« HGF Sr^&l^ PBS 20 /il Sr^HftjR 

fcl±BB«*<. HGF ^a-tf^^fc Ko^&#7to 

fcif 7^^t: Kd« HGFTK^Sr^^^JlX^Ufc,, |^C<, l25 H!l& HGF CD 
7k^£^$£*ibfcif Kn^/l^r^;*^^ U 125 1 HGF "a"^ 

10 i-f^^t Fn^Vk&piSiLTto 12S I HGF copjj^f±i;fa.3cT?l£#ix1zr£;faTV ,> 
nv ? ^ T fe^Lfc^oTfrofcCLyon, M. £> 1994 L7c:^-;ft«L 

Hife^J 2 

15 hgf gc^fcj? 2 ± ^mm (Dmm 

(Dhgf <t if ^^-^(o^^-w m 7:1 (D^/uit) (Dmm 

ll5«<Z)f 7f ^^tfflb, 74Mg/ml ^il:!^ Ufc 0 HGF 
4 (Genzyrae/Techne *±$SD <D 14. 7 // g/ral ^?^?rp^ b N 5/il Ir^I&t, 5 M 1 CO 

^v^^mmKmmw^ 37°c, 24^^^eb^brt 0 

20 (2)^ 7:1 CO^r/Wt^^CD HGF £i? 7 ^^(D&mM&W-^mMi 

mm(D^y^->7kmmt HGF TK^^t^M^Sit^T'^L^Mco^^Jti: 
ft5«fc?KP$5JU 37°C, 24B#P^gb<m§!JLfc 0 

###J 1 
25 (D^m^^'j^ 

SH*^?^ (frfflif 9^^±mn IEP5.0) CO l w /w%7K^£iSMU ^co 

15 
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P H &Bm~rz>° rn^mt lt, p h m 4.9-5.0 o^tbjifc, ^com^y 
(2)^— ^mtewfe 

if "7=5-^/-& 5: JJ «k3a©7k^#»b, 0. lmg/ml *jgtt&M!l Lfc 0 ~ <£> 

5 7K&Jfc«r ELS (ELS-7000AS. ^««-T-tfc«) «r/B V^SIJ£ Lfc. 25 
~27°C-efc>9> ELS#2p-fe-/^SrfflV^TtTo7t 0 

m^"7^-^ (ffBif ^>4±fW IEP5. 0) :|)-15~|l-2 0mV 
10 fiMfei?7^ (fffflif 7^W±^IEP9.0) J+12~|l+15inV 

2 

•g7fVb Kp^O in vivo %MzfnZ7 4 —;v 
15 (l)-t? Kn^KOjfeltttaiBI 

125 I-Bolton-Hunter WISSSr/I^T. 2S16#J 1 lB«Oif 7 ^ V t Fn>//H:^ 
^PlfllffiLfc [Bolton, A.E., Hunter, W. M. 1963 -<^if>-^^^ 
$fc0feMf#:*& 125 I-Bolton-Hunter UM^mi^^^^^U 

ioo Ml K:?fc#f+ttx ^>--tf^&S^£-£fc 0 #c^> o. im *r>^-^- h y VMMffi 

20 f& 125m 1 (PH 8.5) &r £ W ft&WISg l-JD £ . 125 I-Bolton-Hunter W£g 

^P#bfc 0 7^^(>io|:o§ 20/zl <7)Pi^^7k^^£$C*£f£MLfc1r 
^^rof7fyt Ko^H^S^tfc. iOfe*HH«Ut KnyV^ 
4°C-C 3 B#^li^b. 125 I 8SH7fV075 /itlALfc. 4*C*X»4BM3e 
sjjlft^ DDW ^nciiaoT, ^LTV^V^jtfLT- 125 I tl^^^r 

25 12S I mn^yf-^^ Kn^/v^b^V^c 0 ^«3^^aiJ^-T5i:> DDW 
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fctt**3*Lfta>ofc. t^^fb^Iit Fp^5:«»bfi. 
(2)if7^Vt Kny/KDin vivo (PfMffi 

y;l/© in vivo ^SrfNffibfco ddY ? * ^WO&Tia^S* O 125 I «rfef 
5 y^-^H KDy^^^rtlHtfc (3 6 — 7 Mip. Shizuoka Animal 

Center, Wm^) „ kKn^Hi©l, 3, 5; 7, 10, 14*5j;t>* 21 0 1!^ 1 
tf>"*nm%s (ARC-301B, SrffiV^T. tltft t K^^rVKD^It 

ftg£ff$JU7c 0 ^^^(^W^t: Kn^Vvffl^Miao^Jt^, 3X5 cm 2 

<^KH-^-!jOI&U r©MliiWt»^ti^ |§mL7i 125 i|gIflHf 

•^tt-etbO^^P^fi 21 \£(D-*V ^&m^, ^^fatt^ftWgl? N in vivo fP 

- ^C7)^m^® 1 K7FiT 0 miWZ, 1Z5 I KD^V!)^0t 
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mmM3 

HGF-£gif KoW^Oin vivo HGF %kBi<DW-tiBi 

125 I Mffi HGF ^-^^-t-^S^^^^^^t Kn^uSr-^^^^^o^-f&nttj: 

awLfeo i25 i mm hgf (ioo/i ©**ttsr-^^^© s ir*BJ&T^afe»b 

Kn^/K &J»/J^^«ttmift©ttW«Sr^^^W-»«"T?W^b % 
^BUO HGF ^*fi~5 r. <£>#t##HOj£^& in vivo HGF ^ffl^/ttf) ^$£#1" 5 

10 rO^^@ 2 ^^^ 0 0 2tlt 125 UIil5HGF^S-^7^^t 

•>^OUf^Tffi*i[bfc^O HGFSclt|B©»SE^^ — VSr^-T. HGF <DJgtfft$cH 

15 bfcigg|HGFO&#t1£©;&£tfgte N ^MgP^b 1 B^ftKM^bTt,, 

20 • T^olKi^sbfc hgf t Kn^ifrlttelW — vtcft#fc4BBBas»«> 

b*L5' (HI 3) tV>5rtf4, t Ka^O^lia t>ftl>#rttf>1? ^^^h 
KoW^ HGF ^S^Cttl$tt/t^ ^«r^*i-5 0 ®3tH»-Ctt HGF a*SM4-t?9 

25 b HGF^SrJkWT?#3&< ft 6 «t%^b^5 0 

if^^t KP^^lR^bfcHGFO^a 
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t Kn^/K^ti HGF !ftit©tfiB3*«rft**-5 fc> 31* 125 I ffifll 

HGF (0.5 ml) & % DDW 1 ml £fc bfr CfeflM LT*5l^7c t Kp 

■^/WnSfebPLfc. 37°CT« 48 B#fffla>ttT HGF HGF $t^iH#ft< > 

¥Wbb7c HGF Kftltrnt'+^-efeSi 3&Sfc^ofc 0 Jfel*IIS:Sfl^i-S 
5 tttiot, ig^^UHGF ©¥fiS (Cf) &H^bfc 0 HGF*3«fctJH?7 
^©^EvVfi**- 90, 000 *3 £T>* 100, 000 £ It, -if^^tefi&tfl'fc-HGF CO* 
/Vjfc (r) Srth^bfdo 3>^* — K^^E-^/^ [Scat chard, G. 1949 

■ ^LfctfSoT, r/Cf SrT/n y b Lfc r/Cf - r jffjUt? r = 0 <D £ # £>j3i# & £ 

^jt^b> «?gf^ (Kd) ^.tuHf^^fcfcH-a hgf om&^rfrtt&mto 
io ©HGF^^^r-rs^m^^T^^-t-o 

■£<5V^*H*Lfcio 37°C<7>®H£i£ 7?-^(D Kdmte 5.5X10" 7 M T% £*Ui 20°C 
©i^^!)y© Rd I 1X10" 9 ~2. 0X 10" 10 M iH^ 2 — 3 " 
15 [Rahmoune H b 1998 ZjnteHv fVKli*t5 HGF fc>£>T© 

v^ri^^LTV^5 0 i-e HGF 7 te^SM**^ ^^SHP 1 ^l^^bfco 

HGF (7) in vitro yfc-f 

MvlLu MO in vitro *B*S«:<IE1" HGF * fcfiif 7 ^ ^fc^fl^fife V1t HGF 
20 C^l:Hl/t, ^^SigftSrlMLfcCTajima, H. £> 1992 

— ^/HfcJfi (10%$ i/mVllhffi (FCS) £5 cfctP^-v-P > 
^ (GIBC0 ^^n^## 15140-122) &-aftir& Nissui) £r/BV^„ 
^igitfe 100/x 1 £: 96 ^ ai7l^-e7^^r>oi7^i#^7 8 l^"— h (Corning Corster) 
ft s 5%C0 2 -95%£fC#fflfC-F\ 37°CT 1 W^a^-Mfc. HGF tK 

25 $8^-50 ml *fcf* HGF WkBt 1. 25/zg/ml -Clttfc HGF— If 7 ^ ^B^ttS: £ * 
/U^Jq^Ls #HGF^^^tPi§^50Ail (150 /zl) *KB*»©^*^W^UTV^ 
3 ^Pg^rfR^ioT, 11 ©S^/HlrlMllLfc. ^7^^^ HGF <75*gl^ 
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& ddw «^-e 37°c\z.-utc 0 mm^m-tzt, hgf/-& y^-^m^itm^ 14.2/1 

&£Xf 7.1/1 t LTx ®^<D^^7K^^^ 1 feitJ^ 12 RffK|#cttU (O 
HGF-^^^-^^^rP^UfCo ^-HGF^i|Sf©7ci6^, HGF $ti£ K 3 oO> 

5 L7t 0 72 B#Pb^ i/=3r^^<— v- a ^ L 7c * V h "8 (Dojindo 

Molecular Technologies, Inc., Bethesda, MD, USA) SrJBV^Ts 3Mif5fi£: 
#9*^Wt^5. h-8 ^ (lOjul) SrSSJnU £©»lfl&«r 37°CT* 4 
^ y^a-<- h Lfc, UV max Kinetic Plate Reader (Molecular Devices 
Co., Menlo Park, CA, USA) SrJBV^T. 450 nm $ ^^KDlR^S^SU 

10 £Lfc. ^«>^/v-(DUX^S^^#^*J-r^ HGF Sr-^-^^V^^HS^itK^ap^i: Hs 

i&bfc (%Mit5it) o # hgf m^imj^mM<D 50%&mm-e% z 

HGF GC 50 t U7C 0 

rc^^m^:* 2 (Cl^i- 0 ^2^ii, HGF SiJiT* HGF-1?^^- ^Mff© GC S0 
£3:££>7c 0 GC 50 fttOfSfflfi HGF/if T^^m-^lt^i^-a-NF^^^^ A/<b^ 
15 #LftVM£><7}<7X GCso-fjtfiif^^^m^TT^i-^oTiiTjq-t-^o 37°CT*if7^ 

HGF <D^fi-KJ&ft^^ffl*<^£^ 1> i: CO HGF <7) 

20" ^2 HGF *5ctt>^ttif ^^^ir^l-a-bTc HGF (O^S?gtt 



HGF/i?7^X8i^Jfc (ftR]) GC 50 (ng/ml) 



HGF 






15. 35 


HGF 


7. 1 


1 


117. 9 






12 


178. 0 




14. 2 


1 


122.8 






12 


103. 7 
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££^Lfc D HGF (DmVk&'h £ < ft 5 £ t fiif 7 ^^©tt-frfr^fife 
i^RMtS-i^TfS, HGF fif7?yiSM^t5]fci{), 
W#>-<D HGF ©^ttiSfli(© HGF =fc D fc/h $ V^ £ *b£o 

mmm 6 

HGF^^if-7^^h KP^/W^ J:orgig?^tt3jliLg^(P in vivoIM 

HGF 1, 5 jSXVfi 10u g Sr-g-j&i-S-tf^ft: Kn^K HGF <RT 
t>#* ft V vtf 7 3- t Kp V^Tfr^ •> * ©ItO&TiSftiU-flsrtSMfi L 

fc. StR&i: Lt, HGF 10m g Srg-t? PBS *fcfi-^^ftV> PBS Sr-r^^Oir^ 

It^fe 7 0f|:v^^ff u W©*T«lil»m^e>tt5 HGF feWttifa.^0f^ 
f£/B£MiL;fco HGF (DjkWgf^{4m^ott^> mm^&)iik?£& XXfSLib^tetk 

t \zmmi^it 0 £i\ hgf (D&mmiL?ifrtemmn&fflm<D&Tmm<D^ 

EESr&ffc&SftU Ilk Kn^^fcfi^lt^i^-^tP^mi^^ 10 wt%^ 
fil^/WAT^Tk-K^fiilt, ^77^y(:^ILT, (5/zm J5) £ 

/Bl^T, HGF#^if^^>-t Ka^Sfctt HGF £^3:ftV^ Kn^;v 
©ffl*t|FP{fc©»i*> N HGF *5 .fct* PBS CO^tt^ioMHSfcfffcCT^^ *Lfc2&*ffltf 

3 ffitt HGF M^^4ifiLf : 0f^^D^'^b^^^CffiV^fc o t KD^VHi 
SPte*fcfia*HfP^^IS©^Jt/h^r (2X2 cm 2 ) *mx~'b& <wmv, 0. 1M K 

y *-HCl *5 «t X* 0. 2mM EDTA 1ml T? 4°C, 24 0#ITOS-f 5 "T -5 £ £ "C* ^ 

b7G„ iS*C?^|jf (l2000rpnu 10 3h 4°C) Lfc^ 4#£>*Wc_h 
itOik^rt&fllfl&iiSIB-? (vegf) ©ftafSrELlSAfeT-Wb^^Ufeo 
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HGF \z£oXmmk£thtcmjfo& VEGF «r#»U VEGF 2>S HGF (Dik^m 

^Il^fttSr £tf5#££*lTl^[Wojta, J. 1999 ^]„ 

-©|tm^El4 ^^3^^i~ 0 g|4te, MftSffl*© HGF ^gify^fc K 
oWIitttt HGF Sr-g-tf PBS ^©gtlt^©Wfl!l©^it©^tt^^^ 
Lfc1>©-Cfe5o ifa.W0r3i^J:£^<fb£ s HGF 5 *3±r* 10 n 
>-fc Kn^/W-©ffiffi^iLjlIIS^^febtt> ^ffl*T?feoTt>^SI HGF 
{4£te£ofc<M!^lttT-fc£ J; 9^®^n7c 0 ^©tT0-C© HGF &#m> 
m^©lfil« ; ^^^o7c<^#-li:-r^ ^M^i©iia»^f± HGF PBS 
^M^^^^Bf^^^UTVNfCo HGF Sr-g-^^VNif ^^^t KD^¥»T'ii 
ikWfr£^£3^fcte^£^&^ofc 0 lll5i3:fir(DmM>f^-r o HGF ^ 

HGF ©li^JfttonT, ^cDf£ffl^;*:# < frofc 0 HGF ^SUi^f7f 
Kn^Vl/^fti^ffiftO^f HGF ^V^frkM^JT'&o/Co HGF £^51-5*1 
filt Kn-^/l^fcte HGF ^^SU*V«t Kd ^VW-^l-S^M^iTJ* 

^ 3 HGF 7 ^ > t Kn ^/KDilltftlS'fi 



^^W©m (mm" 



) 



HGF ^15 i? 7 ^ ^ t Kb ?^ 



7. 9 ± 2. 9*- * 

8. 3 ± 3. 8*- 1 
4. 5 ± 1. 9 



(HGF 10 g/^f*l>^) 
(HGF 5/ig/"7!>^) 
(HGF l/ig/^!)^) 
3gftt HGF 



(HGF 10Aig/^!>^) 
PBS 



1.5 ± 0.6 
4.4 ± 1.8 
2. 6 ± 1.1 



*p<0. 05 ; MM HGF &J§-m\Zft1r 



t p<0.05 ; empty if 7 Kn ^/Uffiffii^tti-S WStt 
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^3te N hgf ts-y^fyt Fa#ji'<DmfoW{SLmmte.%iit\z.j&j8.£iriitz&m 
w<dWc%7fi-o ^(o^m^fom-t, tefroMWimzikvx, hgf 5 &£x* 10 M g 

ikWfr££r^^-£i\ sfe*B'BFtf>$cW: hgf pbs *5 J: imt>^£ fti^if 

^4 HGF^jfif^^t Kn^OltS 
Sfc:f3:3g|SfiHGF 7 0 |©v!)^iJ[Tliftt© VEGF^gilg ■ 



VEGF (h*:jW%MSL) 

(HGF 10/zg/^7^) !- 59 ± °- 89 

(HGF 5 M g/^!>*) • 2 - 18 ± °- 33 

(HGF N. D. 

mm HGF 

(HGF 10 m g/v»>^) N. D. 
PBS ' N. D. 

N.D. : tftmsttr 



10 



&4fcltt\ HGF-g-gif ^^^t Kn^/K^affi^^^t^^il HGF ©^Itt, 
!>^©^T»tl^5 VBGF-«ftSr^-t" 0 ait^fe 7 PBS «m*0> HGF 

' 10/xg flSgEttlflMfc© VEGF &mmit-f, HGF &-£*ftV^ PBS j£ft£fc:f45|c?&Sfc© 

CT'fooTCo L2»U HGF 5 33 J:^ 10|i g Sr^S-f 5*^7^ 
15 Ko«ioT, SM£& 7 0T?t K n B © VEGF^S^_b#b, fiT 

ELh<Z>J:5fc:, ^3^b, HGF^Sif WV^frmAfDMM HGF «t 9 

*lfciiflflS-2 s VEGF l:MU VEGF ^ HGF ©lfa.W fr£#ffl 3 <t #^ 

20 $ [Wojta J. b 1999 HGF 5 J:t>* 10 M g Sr^i~^^7^Vt K 

n^Olia^ 7 B^T'^. VEGF ENfaMafSS^frbft: (* 4 ) „ 1 jug <£>fifi 
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^mmtefrfry. mm& vegf mM^mw-r^^^-i-ft^mmxn^^tc 0 m 
^t^^r-^it in vivo mmwMM&nx^xi*, f 7f w 

^miStlZ HGF &*:<D&mmm&mft1rZ>Z.k&7F\sX\ f ^Z> 0 »iotk 
Kn^/^bSkW^tL/t HGF ^ i n v ivo jfa.1f$r:££:^^-f~5 £ b *l6«> 
5 HJStfiJ 7 

HG£fzi>lig b J zl>^£Mii5^gji 

£Slfi0!l2fBtt<E>HGFi£ ^f-^MM^ h V ^lofcj&JK (2. 3 ju g/ml) & 

K\?*-&mm (3. 5jzg/ml) £5/^ 1#P;L; <t<^#b7t^ N 37°C, 1 B# 
10 PeSmSLfCo rjxSr lOyir^y^T^K^HliSSDS-PAGESrfTofc 
(20mA, 90 ft) o nyl>P^iU, if 7 ^ ^7Mg?£<E>#-. HGF zk^*£<£>3K 

h V -7^i/&&T$Y V t'S'W tr ^ — Srip^i&^ofc to, hgf» b 
y 7v^>-*5J:tj« h y -7°yyyy\i tr ^ — &ar*ltc fco^^l^iLfc, ^© 

^m^lH6^^„ ^:|gP^(DHG Fif y^-^mM^ V U 7° v' >^S^ <£ o T & 
15 HGFtetS^^^^ft/^ofc (l^-^4*5ctt)«6) e 

H G F if 2 £ >»'J ^ £#?7£t& 

HM^ll 2|B^OHG F H 7 ^^MM&ffl^^X ^ !>^JlJliLfllSr-g-tfDMEM^ 

20 L7c: 0 ^ fn-7l^ LT N HGF*M> if 7f^7M^ bfc„ 

HGFM^^^^^^-T?, 3 B^^bfcft^limM^C^-fe^ ' # ? 

25 IC50(ng/ml) t Lfc 0 ^ CDfjfifc £ V>te!fBJM?ii«> b H G F (D^B^Wm b 
fc 0 if y^-^tU^ LTcHG F&5V^4HGF?r b y r/v^^/B V>Tg#ltMte L 
fc 0 l^tmc LTHGF^£teifm^£l¥flS-r5r <toT N if 7^ 
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Dunnett «fc o T#Mf? U P < 0. 05 T»*ltthW#ic14«:»*fc. H 

&te&ti5pm±¥i&<ommiR& (sd) ^^@7i^t„ 

jx % HGFW h V ~7*/\/\z. X <95fc*£*U-<< ft o fc fc £> 5 £ % X. b 
15 5. 

*»W^«t«9. H G F 7 f ^M^J^Sttt* # , £bKf± N rO^IJ 

20 GF©f^«l^li: Lt©tffitt^i#§^5 0 

#ffl0fcfc. 0*T?ttii§^fc1$R2 0 0 1 -2 1 8 8 7 Ot^SilSt tt*5!?s 
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HK«*imHT- (HGF) ^fc^5HGF#ft^7^t FvpA'WM : 
5 <fc> <5 h 

(2) 1^ S D S. - P A G E <D#Itg*#T"C|5I 1 0^~&J2 0 75 ? '/V h >>T~ 

(3) ^1M5T*$)5, 

(4) Tk^*©^—^ fitted- 1 5~$J- 2 OmV-T?£>3„ 

10 2. if^^^t Ko ^V^<D-a7k§fs#^ 8 o~9 9 w/w%T-fc Sif*^ 1 lEife 

©HGF #^cttif 7f Kn fffrmfflo 
15 4. HGFi£lT©«ltt^ft5^7f^e)^Ss HGFM^7fyfi 

(2)^WSD S- PAGE©#l7D^frTT'l) 1 0 75 ~B 2 O^^b^T* 
20 fcSs 

U)*^*©^— *m&3&s#J- 1 5~^J- 2 OmVT'feS, 
5. J^T©ftt^ft5-€7f y^UTHGF^5M»T©li]tT*f 
^il5HGFf7f^i^ : 

25 (1) 37- tfisfrboiTsv* ])M7kftMtHimz&ox&btiz>, m^y^-^x 

(2) ^fi^ SDS-PAGE O^jStc^^TT^ 1 0 75^01 2 0 h >"C 
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te)7K&m*(Dz?—?mi±L&m- 1 s~m-2 omvt?*>5. 

6 . |*3fc3C 5 IB*© H G F if 7 IT^5HG F ££<ffcif 7 f- 

5 ^tK^^M^IJo 

7. IfMttfil ~ 3 ©V^f Jl^fC|Bt©H G F^tt^7 f y t Kn^A-i^k 
4 IE*© H G F gc^bif 7 ^ ^JRJfcU f**3S 5 IB*© HGFf 7f 
J; OH» 6 IB*'© H G F if 9 j£fc**tt»0R|j&» * «fc 9 ii£R $ 

10 8: !f^l~3©V^^^^|B«©HGF#^t4^7^Vt: Kn^iai, 
tt*^ 4 |E*<D H G F ^fcif 7 f-lsWM. 5 IB*© H GFf7 ^V^-g* 

^ *3 j; tm*^ 6 ib*© h g f if 7 f- ^^t^mmmm^ e> * 5 w «t 9 $ 
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